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* Introduction

* JLAB experiment E03-103
* Work In progress

e Summary



The EMC Effect

e Energy scale of DIS
Interactions (GeV).
Energy scale of nuclear
processes (MeV) —
result doesn’t depend on
nuclear target.

(not true!!l)

. Measurements of F2/F
(EMC, SLAC, BCDMS)
have demonstrated
modification of quark
distributions in nuclei.

EMC- CERN 1982
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Figure 1: (o5, /o2y) ratios as a function of 2 from EMC (hollow circles), SLAC (solid circles), and
BCDMS (squares). The data have heen averaged over (% and corrected for neutron excess.



The EMC Effect

* The nuclear EMC effect shows L0 e ——
that quark distribution is different | W
In nuclear systems N # '
bn ' # '
: N 4 M +
« Magnitude depends on A but " W ~w
shape more or less same. 4 |
085 7 '
0.80 IS T PP I ol l il J
» Several models, but valid only in 0016213 4 “; 08 178 0 1
Certaln klnematha| reglOnS Figure 1: (o5, /oayy) ratios as a function of 2 from EMC [holl:)w circles), SLAC (solid circles), and

BODMS (squares). The data have been averaged over Q* and corrected for nentron excess



he EMC Effect

e EMC effect has been measured for many targets and over a large kinematic range

o 1.2
—
[ 1.1 [ i
E 1¢ ++ +*+*'."'+ iF oeetey, . +
T o9l -*-1+++++-+_ - -+-.-'**+
=2 i *He Be
?:g L1 ] ] L ] 1 ] 1 ] ] L ] 1 L .|
I :
1F------- tf'++‘l'¢_';""""""". ------- " e j""‘;t'.';"""""""+""
0.9 e, Tttt )
.* - -
osl ©C Al
1.2 [ | ] ] ] ] | M PR | ] ] ] ] | ]
1.1} JI|
+ * -
LI e i+'+";;';'"""""i """" ot M A 2 i b
0 - - . +
u's ‘l-'*+ '-n-" ™
ogl Ca Fe
1.2 ] ] ] ] ] ] ] ] P PR | ] ] ] ] ] ]
1.1 . .
1t ++ +¢-“ u & -4*1+* +
0.9 + *--., | ‘*.-i-,., *
o8 Ag i#.¢+ Au *."‘i-!
] ] ] M 1 ] ] 1
[w) 0.2 0.4 0.6 o8 0 0.2 0.4 0.6 0.8

Extensive measurements on heavy targets
SLAC E139



he EMC Effect
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he EMC Effect

» For heavy nuclei magnitude of p T e e e i
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Experiment
E03-103 @ JLAB

Inclusive electron scattering from cryo targets *H, ?H, 3He,
“He and solid targets Al, C, Be, Cu, Au over a broad range
of kinematics.

Precise measurement on “He, over SLAC E139.
First measurement of EMC effect on 3He for x> 0.4

Test models of the EMC effect in “exact” few-body
calculations.

Guidance for calculations of nuclear effects in deuterium.
Information on the neutron structure function.



Experiment

E03-103 @ JLAB

Total

Source Absolute Relative | da/a(%) | O6R/R(%) | éR/R(%) | 6R/R (%)
Uncertainty [ Uncertainty point-to-point | scale | Statistical

HMS Momentum <0.1% 0.01% 0.2 -

Beam Energy <0.1% <0.02% 0.2 0.1 -

g 0.5mr 0.2mr 0.1 0.1 0.1

tp 0.5% 0.5 - 0.5

tHe 1.0% 1.0 - 1.0

Charge 0.4% 0.3% 0.5 0.42 0.2

Target Boiling <1.0% 0.5% <10 0.3 0.3

Endcap Subtraction <1.0% 0.2% <1.0 0.1 0.1

Acceptance 1.0-2.0% 0.2% 1.0-2.0 0.2 -

Radiative Corrections 2.0% 0.5% 2.0 0.3 0.4

Detector Efficiency 0.5% 0.2% 0.5 0.2 -

Deadtime Correction <0.5% 0.2% <0.5 0.1 0.2

E139

Table 4: Systematic uncertainties in the ratio o /02, compared to E139 uncertainties (for *He).




Experiment

E03-103 @ JLAB

= Ran last summer and fall along with )
E02-019 at HALL C of Jlab with 5.77
GeV beam energy.

= |ncreased beam current (due to T
Improvement in target cooling ‘
system) allowed for extensive
background and elastic studies.

Q(GeV e

= Dataon _
Cryo targets *He, *He, LD,,LH, 3|
Solid targets Al, C, Be, Cu ,Au il

at 18, 22, 26, 32, 40 and 50 degrees -




EMC effect at large x

e For x>0.6, E03-103 data at W<4
GeV (resonance region)

* Recent data from JLab suggest

that even in the resonance region
Inclusive cross sections scale.

F.2/A

« Hall C data (E89-008) taken at 4
GeV, sees no apparent deviation (at
the 10% level) from scaling for
W2>2 GeV? (for Q2 > 3 GeV?)




1.02

0.98] ................. o L L ’ 'i ........ _________ _____________________ ________________________
- --I.-M} ¥ I L T
0.96 | I__. _____ % ______________ __________________ R R _________

..................................................

cer Eff

0.94 | ..................... ...................... 9 ................. ............. ...................... ........................

092 | S S— SRR S S— B E— —

i T i 5 ® | o 1.69GeV
09l S S S S O B 2.97GeV |.

e 3.50GeV
- g g g s g g 4.43GeV | -

0.88

delta(%o)



Analysis

Cerenkov efficiency correction
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Analysis

Luminosity scan
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Analysis

Luminosity scan
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Analysis

Acceptance correction:-
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Analysis

External radiative corrections

2005M11/29 10.31

External radiative corrections
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Comparison:

Carbon 1.14 40 deg
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Analysis

Preliminary ratios:- Carbon
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Analysis

Preliminary ratios:-He4
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« Acceptance corrections at low momentum need to be
worked out

* Need to Iterate input model for bin centering and
radiative corrections

* Need to study variation of beam position, beam angle
* Need to include Coulomb corrections



 Study of the EMC effect in light nuclei will help us to
distinguish between models and impose new constraints

« E03-103 will increase the precision of “He ratios, and will be
the first precise measurement for 3He at x>0.4

e E03-103 data at W<4 GeV and x>0.6 (resonance region)
allows to study EMC effect at large x

* Analysis well underway and data processing almost complete
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